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This invention relates to-novel compositions for
effecting biological résponses; and in particular
is directed to biologically -active compositions
comprising at least one active ingredient which
is a compound having the type formula:

R

~R—(NH.CO.CHy 8—Y)s

wherein Ry the substltuent, for hydrogen, isa

member of the group consrstmg of alkyl aryl,

aralkyl;

R!, the:.substituent for hydrogen, is a member
of the group consisting of alkoxy, a,ryloxy, nitro
and halo; .

R2,. the subsmtuent for hydrogen is aryl;

¥ represénts one atom of a monovalent, or one
eqmvalent of a polyvalent heavy metal; ’

'The subscript m is a member of the senes 0 to 3
mclusrve, :

= The.subseript n 1s a member of the senes 0 to 1
mcluswe and. wherein the compound contains
at least one of the substituents designated by the
symbols R, R}, R, or-the group (NH.CO.CH2.5—).

These metal mercaptides may be prepared from
their parent thiol compounds having the type
formula

Bt

R R (NH.CO.CH;.8H)n

Ra. 1& CO.CH:.8H

wherein the symbols R, R?, and R?, and the sub-
sceripts m and n have the same meaning as above
described, . and the parent thiol contains at least
‘one.of the substituents designated by the sym-
bols R, R, R2 and the group (NH.CO.CHa2.SH),

JThe chemically reactive mercapto structure of
the:-foregoing: thiol compounds a]lowed for the
preparation of: : -

(@) Mercaptldes of va.rlous metals, as for ex-

(CL 260—430)
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ample those of silver, mercury,. gold iron, nickel -

and the like.

(b) A wide variety of compoy,unds embodying
many diverse types of organic radicals as sub-
stituents for the hydrogen of the mercapto group.

(¢) A variety of compositions: for biological
application embodying the known effects, as here-
inafter outlined;. of such- mercaptides as men-
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tioned in sub-paragraph (@) supra, in combina-
tion with each other or with either the parent
mercapto compounds or their derivatives as in- -
dicated in sub-paragraph (b) supra.

Accordingly, among the purposes and objects:
of this invention may be noted the provision of a
series of new metal mercaptides of the type for-
mula. above indicated.

Among the specific applications of these metal
mercaptides it is to be noted that the silver com-
pounds are antiseptics; that the auro compounds
are valuable in the treatment of arthritis; and
that the iron, copper and cobalt compounds are
valuable for the1r mﬂuence on the hematopoietic
system.

- Purthermore, it is to be noted that the parent
mercapto. compounds possess the property of
modifying proteinaceous materials by altering the

character thereof so as to make them adaptable

for further chemical treatment or physical ma--
nipulation. - Additionally, the mercapto com-
pounds are of value asanti-oxidants in protecting
such compounds as epinephrine, vitamin A and
other products-which are prone to undergo oxida--
tion in the presence of air'or oxygen. :

The mercapto compounds and their der1va.t1ves
may also be useful as detoxicants for heavy metals
in the manner akin to:that of sulfhydryl com-~
pounds;. For this purpose they may be used in
compositions in' which they are the only active
ingredient or in compositions such as are encom-:
passed by those of sub-paragraph (¢) supra..

The parent mercapto compounds may conven-
iently be prepared by the interaction of thiocyano
acetic acid. with a selected aromatic amine, name-
1y, one having the particularly desired substituent
or substituents.. This inter-action is brought
about by the dissolution of the selected amine in
an acid medium, followed by the sddition thereto:
of ‘the sodium salt of thiocyano acetic acid, with.
the ‘resultant formation of the S-carbamyl de-
rivative of ‘the desired N-arylamide of mereapto
acetic. acid. These S-carbamyl compounds may
in' turn be converted into the desired mercapto’

. compounds by means of heat or alkali, preferably
~hot-dilute ammonia. . ‘The mercapto compounds.

are converted 'to. the corresponding metal mer=.
captides by inter-action with an appropriate re-
‘agent. - The: mercapto .compounds may also be:
converted into’ their: corresponding disulfides by:
the action- of ox1dlzmg agents as for example,

‘iodine.

This invention accordlngly compnses proce- '
dures anhd featureés of thé various ¢ompositions

* andcompounds which will be typified by those set:



forth in the following examples and the scope of
which will be indicated in the appended claims.

Example 1

N-alpha auro mercapto acetyl N-methyl ani-
line havmg the formula

.10
. ‘ide. 'The dried product is a yellow powder which

1'\TCH3 CO0.CH:.8.Au
A solution of 0.01 mole of potassium auri bro-

mide, KAuBr.4, in 95% ethanol, is treated with -
15

sulfur dioxide. To the resulting solution, con-
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mixture of 15 cc. of water and 15 ce. of concen-
trated ammonia. After 10 minutes, the solution
is filtered by suction into a flask containing ex-
cess ice. 'To this filtrate there is immediately
added the cuprous solution described above, and
the desired cuprous mereaptide having the above
formula, comes déwn a yellow ameérphous precip-
itate. It is filtered with suction, washed well

.with dilute ammonia, followed by water, and

finally dried in vacuo over phosphorus pentox-

{5 very soluble in chloroform.

A cuprous solution is also prepared from cupric

. sulfate by reduction with sodium bisulfite in aque-

taining gold in the monovalent state, there is .

added an alcoholic solution of 1.83 grams of N=
alpha mercapto acetyl N-methyl aniline havmg
the formula CsHs.NCHz.CO.CH2.SH. The gold
mercaptide having the formula above indicated
appears as a white precipitate. The mixture is
diluted with water and the compound is collected
on g filter and washed thoroughly with water and
alecohol. After drying in vacuo over phosphorus
pentox1de it forms an off-white powder.

Ezample 2

(a) N-alpha auro mercapto acetyl ortho tolui-
dine having the formula:

: CH;s

NE—CO.CHS.Au

A-solution of 0.01 mole of potassium auri bro-
mide in 95% ethanol is treated with sulfur di-
oxide as-described in Example 1 and to the re-
sultant solution containing the gold in the mono-
valent state there is added an alcoholi¢ solution
of-1.83 grams of N-alpha mercapto acetyl ortho
toluidine. The gold mercaptide having the above
formula’ appears as a ‘whitish precipitate. The
mixture is diliited® with water and the mercap-
tide collected on .a - filter, washed, and- subse-
quently ‘dried. in accordance with the procedure
deseribed in Example 1.

By like procedures, using N-alpha, mercapto
acetyl -meta toluidine and N-alpha mercapto
acetyl para toluidine as the: respectlve startmg
materials, there are obtained: .

N-alpha auro mercapto acetyl meta toluldme, '
N-alpha. auro mercapto a,cetyl para, toluidine. .

(b) The N-alpha, cupro mercapto acetyl ortho

toluidlne ‘haying the formula,
O—CHs CeHi. NH CO CI-Iz S Cu

is prepared as follows. A solution of monovalent
copper ‘is prepared following essentially “the
method of Ilosvay von Nagy-Ilosvs -(Berichte
32; 2698 (1899)), cf. Houben, Die Methoden dex
Organischen Chemie, 3d edition, 1925, vol. 2, p.
1027. ..0.02 mole (4.99 grams) of ‘cupric sulfate,
CuS0:5H:20, is dissolved in 20 cc. of water.. 15
cc.- of concentrated: ammonia is added théreto,
followed by the addition of 15 grams of hydroxyl-
amine hydrochloride. ~ ‘The: mixture -is shaken
rapidly. "It effervesces, and the deep blue liquid
turns colorless or faintly blue within a:short time.

-0.02.mole (4.5 grams) -of the N=alpha carbamyl‘

mercapto a,cetyl ortho tolu1d1ne,
o—-—CHs CsH4 NI-I CO CHz S. CO NI-Iz

is heated under Teflug ‘on &t stea,m ‘cohe With g

‘ous solution ‘containing sodium chloride. To the

cuprous solution thus formed, there is added an

.- alcoholic” solutioh of N-alpha mercapto acetyl
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ortho ~ toluidine, o0— CH3.CeH+.NH.CO.CHaSH,

‘whereby the cuprous mercaptide is precipitated,

and worked up as described above. :
(¢) The mercuric mercaptide of N-alphg mer-
capto acetyl ortho toluidine having the formula.

' [0-~CH3:.CsHa.NH.CO.CH28~12 Hg

is prepared &s follows:

A solution of 0.01 mole (2.72 grams) of mer-
curic chloride, HgClz, in 20 cc. of ethanol, is added
to a solution of 0.02 mole (3.64 grams) of N-
alpha-mercaptoacetyl o=toluiditié, thé vroduct of
(@) supra, in 140 cc. of ethanol. The white
precipitate of the desired mercaptide was filtered
by suction, washed with water and ethanol, and
dried in vacuo over phosphorus pentoxide,

(d) The mckelous of N-alpha mercapto acetyl
para toluidine having the formula

[p-CH3 CsH4 NH.CO.CHzS==12'Ni -

is prepared as follows: 0 .01 mole 291 grams) -of
nickel nitrate, Ni(Nos)2.6H20,-is dissolved:in 30
ce.-of ethanol, and added to a :solution-of: 0:02
mole (3.62 grams) ~of the parent thiol compound
dissolved in 150 ce. of ethanol. : To the resulting
brown solution there is added 5 cc. of a mixture
(1:1) of concentrated ammonia and water.- The
resulting brown -precipitate is filtered with-sic=
tion, washed well with water and-alcohol, and
dried in vacuo over phosphorus pento:ude

E:cample 3

N-alpha auro mercapto acetyl-3,4- di-methyl
aniline having the formula:

CH3

CHs

I!THCO CHzSAu o

“(a) ‘0.1 ‘mole of 3 4-d1-methy1 ‘ahniline - (asym-
metrical ortho xylidine): is' suspended in 100-200
cc. of Water-at room terperatiire and eriough hy=
drochlorie “acid ‘(1:1) " is‘‘added to fg1v’e a- clear
solation. ~Theti a solution of 0.1 mole (15. 7gra,ms) :
of sodium thiocyano acetate is added. Crystal=
lization of the N-carbamyl mercapto acetyl-s 4~
di=-methyl :aniline.: .

%‘Ha o

vgllq'_ﬁoogjgcoma
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is allowed to proceed for about two days at room
temperature, after which time the compound is
filtered by suction, washed well with dilute hy-
drochloric acid and water, and dried. The com-
pound may be recrystallized, if desired, from
methanol containing a small quantity of hydro-
chloric acid.

(b) 10 grams of the product of (&) supra. are
refluxed for a few minutes with 60 ce. of a mixture
of equal volumes of water and concentrated am-
monia. The liquid is filtered at once with suc-
tion into a flask containing excess ice. The fil-
trate is acidified immediately with dilute hydro-
chloric acid. The desired mercapto compound

CHs

CH: -

o
HN—CO.CH,SH-

appears as a white precipitate which is collected
on a Buchner funnel and washed well with water

containing a small amount of hydrochloric acid.”

It is dried in vacuo over phosphorus pentoxide
and may be recrystallized, if desired, from very
dilute hydrochloric acid. .

(¢) The N-alpha auro mercapto acetyl-3,4~
di-methyl aniline is prepared by the addition of
an alcoholie solution of the above mercapto com-
pound, the product of (b) supra, in slight excess
over the theoretical amount, to a gold solution
prepared as described in Example 1.

(d). The mercaptc compound,. product of (b)
supra, is also converted to the correspondmg di-
sulfide .

I -CHs
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by the addition, to its alcoholic solution, of
a very slight excess of aqueous iodine solution
(iodine in potassium iodide). 'The ‘excess iodine
is removed at once by the addition of an aqueous

. solution of sodium thiosulfate, and the disulfide

is precipitated by the:addition of .water... It is
recrystallized from ethanol or glacial acetic acid.

(e) The N-alpha cupro mercapto acetyl-3,4-
dimethyl aniline having the formula,

(CHs3) 2.CH3.NH.CO.CH2S.Cu

is prepared as follows: 0.03 mole: (5.85 grams) of
the parent thiol compound,.the product of (b)
supra, is dissolved in 100 cc. of ethanol solution to
which is addéd a solution of -0.01 mole (1.70
grams) -of cupric’chloride (CuCl2.2H20) in 10 ‘ce.
of ethanol. A yellow precipitate is formed con-
sisting of a mixture of the above cuprous mercap-
tide and 1 molar equivalent of the disulfide, the
product of (d) supra. The precibitate is allowed
to stand overnight in the refrigerator. It is then
filtered with suction, washed. well ‘with ethanol,
and extracted four times with boiling acetone to
remove the last traces of-the disulfide.- "The

cuprous mercaptide is dried in vacuo over phos-:

phorus pentomde It isa greenish_yellow powder‘
E:cample 4

N-alpha, auro mercapto acet
amline ha.ving the formula

45.
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CHs CH;

HllI——CO.CHz.S.Au

(@) The N-alpha carbamyl mercapto acetyl-
2,6 di-methyl aniline having the formula

CHs CH:

{ - 5 .
HN—CO.CH38.CO.NH;"

is prepared in accordance with the general
method described in Example 3(a@) except that
2,6-di-methyl aniline (vie.m-xylidine) is used as
the initial starting material for inter-action with
the sodium thiocyano acetate.

(b) In accordance with the general procedure
described in Example 3(b) the carbamyl com-
pound of this Example (a) supra is converted
into the N-alpha mercapto acetyl 2,6-di-methyl
aniline having the formula

CHs CH;

H\IT—C 0. CHeSH

: (c) In accordance -with -the : procedure de-
scribed in Example 3(c) the mercapto compound,
the produet of (b) supra, is converted into the
N-alpha auro mercapto acetyl 2,6 - di - methyl
aniline.: -

(d) Inaccordance with the procedure described
in Example 3(d) the mercapto compound of this
example, the product of (b) supra, is converted
into the correspondmg disulfide having the
formula,

CHs
HI\ll'—C 0.CH8—_]2

. (e) The N-alpha argento mercapto acetyl-6,6-
dimethyl aniline having. the formula

(CH3)2.CeH3.NH.CO.CH2.S.Ag
is prepared as follows: 0.01 mole (1.95 grams) of

the parent thiol compound, the product of (b)
supra, is dissolved in 100 cc. of ethanol and to

" the solution there is added a solution of 0.01 mole

(1.70 grams) of silver nitrate, AgNOs3, in 10 ce. of
water. The yellow precipitate of the silver mer-
captide having the above formula is filtered with
suction and washed well with water and ethanol,

* protecting it from light as much as possible, after

6

0

which it is dried in vacuo over phosphorus
pentoxide. e

Example 5

N-alpha auro mercapto acetyl amino mesitylene
(N-alpha auro mercapto acetyl - 2, 4 6 tr1methy1.
amlme) havmg the formula . :

,(IJHSZ

-CHy— Cl';Ir

HN.CO.CHp8:An. ° -
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(g) The N-alpha carbamyl mercapto acetyl-
2,4,6-trimethyl aniline having the formula

(i'}Hl -

ml:.co.cnz.s.co.NHz
is prepared in accordance with the general
method described in Example 3(a) .except that
2,4 6-trimethyl aniline is used as the initial start-
ing material for inter-action with the sodium
thiocyano acetate.
(b)) "In accordance with the.general procedure
described -in Example 3(b), the carbamyl com-
pound of this example, (a) 'supra, is.converted
into the N-alpha mercapto acetyl - 2,46 - tri-
methyl aniline having the formula

- CHs

CHs CH;

HI\II.C 0.CH..8H

(¢) Inaccordance withthe procedure described
in Example 3(¢c) the mercapto compound, the
product of (b) supra,is converted into the N-
alpha- auro. mercapto ~acety1 -:2,4,6 - trimethyl
aniline,

Ad) “In geeordance with: the procedure descnbed
in Example 3(d); the mercapto-compound.of:this
example, the producing of (b) supra, is converted
into :the. correspondmg disulfide havmg ‘the
formula

< ) - OHs

~CHs

Hll\l'.OO‘CHaS.—w 2

-Example. 6

N-alpha auro mercapto acetyl pseudo cumidine
(N=alpha auro-mercapto acetyl = 2,4,5 ~ trimethyl
aniline) havingthe formula

~“CH;s

HI& .CO. C‘Hz 8.Au

’I'o a; solution contammg gold i m the mcnovalent
state:assprepared:in-accordance with Example’1,
- there is added: an alcoholic:solution of 2.12 grams

-ofiN+alpha auro mercapto acetyl - 2,4,56 - trl-

methyl aniline havmg the formula
CeHz(CI-I3)3 NH. CO CH2.SH

The goid merca:pude havmg the: formula. above
indicated appears as.a whitish:precipitate. . This
mercaptide may be collected, washed, and subse-
quently dried in vacuo over phosphorus pentoxide
as described in Example 1.

E:L'ample 7

N-alpha auro mercapto acetyl N-ebhyl aniline
having the formula-
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N(CaHs) CO CH:. S.Au

(@) The N-alphga, carbamyl mercapto acetyl'
N-ethyl amlme having- the formula -

N{¢3Hs).CO.CH2.8.C0.NHy

is prepared in accordance ‘with the general
method described in Example 3(a) except that
N-ethyl aniline is used as the initial starting
material for inter-action with the sodium thio-
cyano acetate.

(b) In accordance with the general procedure
described in Example 3(b) the.carbamyl com-

pound of - this Example -(z) "supra, is converted

into the N-alpha mercapto acetyl N-ethyl aniline
havmg the formula

(C3H:).CO.CH.8H

~(¢)*In accordance  with the procedure de-
sceribed in Example - 3(c), the ‘mercapto com-
pound; the product of (b) supra, is-converted into
the N-alpha auro mercapto acetyl N-ethyl aniline.
(d) In accordance with the procedure ‘de-
seribed in Example 3(d) the mercapto compound
of this example, the product of (b) supra, is
converted into the correspondmg disulfide having
the formula

' .';ﬂ.J«('cgﬂs).'CO.,cﬁzs—' Je
' Emample 8

N-alpha, ~auro mercapto sacetyl N-ethyl ortho
tolmdine havmg the formula

CH;s
N{CsHs) CO CH2 S Au .

(a) “The."N-alpha carbamyl mercapto acetyli
N-ethyl.ortho tohudme havmg ‘the formula. 5

A Y 7.
N(Csz) CO CHz 8. CO.NH:

is - prepared’f. n accordance with  the- generalfv

) method -described in Exa.mple 3(a)- except -that

70

%

N-ethyl ortho- toluidine.is used-as.-the. initial
starting material ~for inter-actlon Wlth the
sodium thiocyano acetate..

(b) In accordance with the general pr,ocedure
descri"bed‘in=*Examp1e‘T3 “the tarbamyl com—A

pound of this example, the pfoducbof (CIR




is converted into the N-alpha mercapto acetyl
‘N-ethyl ortho-toluidine having the formula

CH; :

: ﬂT(Can co. CHz SH -
(¢) Inaccordance with the procedure descrlbed
in Example 3(c), the mercapto compound, the
product of (b) supra, is converted into the N-

10

alpha auro mercapto acetyl - N-ethyl ortho

toluidine. .

(d) In accordance with the procedure de-
seribed in Example 3(d), the mercapto compound
of this example, the product of (b) supra, is con-
verted into the correspondmg dlsulﬁde havmg the
formula

CH:

) _ llT(Czﬂ:s) CO.CHs8—_12 -

By like procedures, using the N-ethyl meta
‘toluidine and the" N-ethyl para toluidine as the
respective starting materials, there are obtained:

N-alpha  carbamyl mercapto acetyl N-ethyl
meta toluidine having the formula

—CH; -

IlT(Czﬁs) CO.CHy8.CONH;

N-alpha mercapto acetyl N-ethyl meta tolui-
dine.

N-alpha auro mercapto acetyl N-ethyl ‘meta
toluidine.

N-alpha di-thio di-acetyl bis N-ethyl meta
toluidine.

N-alpha carbamyl mercapto acetyl N-ethyl
para toluidine having the formula

(IL'Ha

N(CrHY.CO0.CHS. CO.NH
N-alpha mercapto acetyl N-ethyl para tolui-
dine.'
N-alpha auro merca.pto acetyl N-ethyl para,
toluidine. -
N-alpha di-thio d1-acety1 bis  N-ethyl para
toluidine.

Exqmple 9

N-alpha auro mercapto acetyl N-methyl ortho
ethyl amino benzene having the formula

C.Hj;
”II\I(CHa) CO.CH;.8.Au
(@) The N-alpha carbamyl mercapto acetyl

N-methyl ortho ethyl amino benzene having. the
formula

C:Hs

o d O
N(CH:).C0.CH3.8.C0.NH,
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10
is prepared in accordance with the general
‘method described in Example 3(a) except that
N-methyl ortho ethyl amino henzene is used as
the initial starting material for 1nter-ac’c10n with
the sodium thiocyano acetate.

() -In accordance with the general procedure
descrlbed in Example 3(b), the carbamyl com-
pound of this example, the product of: (a). supra,
is. converted  into the N-alpha mercapto acetyl
N-methyl ortho ethyl amino benzene having the
formula

CeHs

‘ Ill'(CHa) CO.CH.SH

-(cy In accordance with the- procedure de-
scribed in Example 3(c),: the -mercapto . com~
pound, the product of (b) supra, is converted into
the N-alpha auro mercapto acetyl N-methyl ortho
ethyl amino benzene.

(d) In accordance with the-  procedure de-
scribed in Example 3(d), the mercapto compound
of this example, the product of (b) supra, is con-
verted into the corresponding disulfide having the
formula .

CaH5

llI(CHa).CO.GHz—S— 2
By like procedures, using the N-methyl meta
ethyl amino benzene and the N-methyl para
ethyl amino benzene as the respective starting
materials, there are obtained:
N-alpha. carbamyl mercapto acetyl N-methyl

;m'etaf ethyl amino benzene having the formu1a -

CaHs

N(CHs).C0.CH28.C0.NH;.
* N-alpha mercapto acetyl N-methyl meta ethyl
amino benzene.
N-alpha auro mercapto acetyl N-methyl meta
ethyl amino benzene.
N-alpha di-thio di-acetyl bis N-methyl meta
ethyl amino benzene.
N-alpha carbamyl mercapto a.cetyl N-methyl
para ethyl amino benzene having the formula
(|32H5

1\lr(0H3) CO0.CH:8.C0.NH;
N-alpha mercapto acetyl N-methyl para ethyl
amino benzene.
N-alpha auro mercapto acetyl N-methyl para
ethyl amino benzene.
N-alpha di-thio di-acetyl bis N-methyl para
ethyl amino benzene.

Ezxample 10

N-alpha auro mercapto acetyl N-benzyl aniline
havmg the formula,

N[ CHz—Q].CO.CHz.S.Au
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» : 11
(@) 0.1.mole .of N=benzyl-aniline is dissolved ‘at
‘foom:-temperature in a:small amount’of: glacial
“geetieracid: and an adueous. solution of:0.1: mole
- (15.7:grams) of sodium thiceyano-acetate is added

thereto. Water is.then-added:to:the:mixture so

as to:dilute:the same:tothe minimum concentra~
-tion: of:acetic:acid:which holds:the. benzyl aniline
inssoliition: . Crystallization::of: the Nsalpha
.carbamyl mercapto: acetyl N-benzyl amlme hav-
“ing the:formula:: :

II\I(CHT—Q)‘CO.CHLS.C 0.NH;

starts’ ‘at room temperature only after one to two
‘weeks: - Itis ‘allowed to proceed-for several: weeks,
after _whlch time the-product: is filtered: by suc-
tion; washed with-dilute acetic acid, followed-by
water, and dried in vacuo--over -phosphorus
‘pentoxide. If is‘purified by recrystallization from
ethanol contalmng a-few-drops: of hydrochloric
acid.-

" (B)- Iri 'accordance: with the general-procedure
described in Example 3(b), the carbamyl ' com-
pound of this example, the product:of (a) supra,
is converted into the N-alpha mercapto acetyl N-
benzyl aniline having the formula : -

llI(CHS}CIO‘.CHz'.SHT.

@ “In‘ac_cordancewith"the‘pr_(jc_edure'described
in Example 3(c), the mercapto compound, the
product of (b) supra, is converfed.into the N-
alpha - auro mercapto acetyl N-benzyl aniline.

(@) In accordance with the procedure de-
seribed in Example 3(d), the mercapto compound
of this example, the product of. (b). supra, is con-
verted. into- the - correspondlng dlsulﬁder having
the formula s

I_ & (’CHaQ).CQ.C_Hz.S_—-J; _

Ezxample 11

N-alpha auro mercapio acetylsortho amino bhi-
phenyl having the formula

IlIH.co.cH;;s.Au -
(@) The N-alpha carbamyl: mercapfo .acetyl
ortho amino biphenyl -having the formula:

H.C0.CH.8.CO.NH3

is prepared in accordance with: the general
method described in Example 10(a) except that
ortho amino biphenyl is used as the initial start-
ing material for inter-action with. :the sodium
thiocyano- acetate:.
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Crystalhzation of this car- 45

12

‘bamyl mercapto compound: commences :within-a

shortitimeandis allowed to proceed:to completion
for about two days at room temperature.

(b) In accordance with -the; procedure de-
scribed in Example 10(b), the:carbamyl com-
pound of this Example, the-product of (a) supra,
is converted into the N-alpha mercapto acetyl
ortho amino biphenyl-having: the formula

(c) In accordance with the procedure de-
scribed in Example 10(c), the mercapto com-
pound, the product of (b) supra, is converted
into the N-alpha auro mercapfo acetyl ortho
amino biphenyl.

(d) In accordance with the procedure de-
seribed in Example 10(d), the mercapto com-

Jbound of this example, the. product of (b). supra,

is ‘converted into the: correspondmg msulﬁde hav-
1ng the. formula ... -~ .

ﬂrﬂ.co.cms—:’ 2

By like procedures, using para amino biphenyl
and meta amino.biphenyl.as-the respective start-
ing materials, there are obtained .

N-alpha carbamyl mercapto acetyl para amino
biphenyl. having .the formula. .

‘ .
NH.CO0.CH1.8.CO.NHy -

N-alpha mercapto acetyl para amino biphenyl.

N-alpha auro mercapto acetyl. para amino bi-
phenyl:

N-alpha di-thio di-acetyl bis para amino -hi-
phenyl. -

N-alpha carbamyl mercapto acetyl meta a.mmo
biphenyl: having the:formula, . S

!
NH.CO.CH2.8.CO.NH;

N-alpha mercapto acetyl meta amino biphenyl.

N-alpha auro mercapto. acetyl meta amino bi-
phenyl.

N-alpha di-thio. di-acetyl-bis: meta amino bi-
phenyl..

(e). The N-alpha cupro mercapto acetyl ortho
amino biphenyl having the formula b

<

ILIH._C. 0.CH;38.Cu
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is prepared from the-pa¥ent thio compound; the
product of (b) supra, by the ‘interaction with
cupric chloride in ‘ethanol in: accordance with
the method described in Example 3(e). The

product is a greenish yellow powder compara- ;

tlvely soluble in etharol.
Ea:ample 12
N-alpha auro mercapto acetyl meta mtramlme
having the formula : : :

NOs a

‘NH.CO.CH3.8.Au

. (@) The N-alpha carbamyl mercapto acetyl
meta nitraniline having the formula

~Ndz ‘

1\II'H co. CH:S CO. NHz

is prepared in accordance with the. general
method described in Example 11(a) except that
meta nitraniline is used as the:initial starting
material for 1nter-act1on w1th the sodium thio-
cyano acetate.

(b) In accordance with the general procedure
deseribed in Example 11(b), the carbamyl com-
pound of: this example; the product-of () supra,
is -converted into theN-alpha mercapto acetyl
meta mtramlme havmg the formula

l
NE.CO0.CH;.8H

(¢) In accordance with the procdure deseribed
in Example 11(c), the mercapto compound, the
product..of .(b) supra, is.converted into the N-
alpha auro ~mercapto. acetyl meta nitraniline.
The product. is a yellow powder.

(d) In .accordance with the procedure de-
seribed’ in Example 11(d) the mercapto com-
pound of this example, the product of -(b) supra,
is converted into the correspondmg dlsulﬁde hav-
ing the formula - ‘

NO:

NH.CO.CHS—cl2
E:ca,mple 13
N-alpha auro mercapto acetyl para nitraniline

having the formula
) NO;

llTH.CO.CHz.S.Au

(@) The N-alpha carbamyl mercapto acetyl
para nitraniline having the formula
- NO;

NE.CO.CH.8.C0.NH, -
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is' prepared in accordance with the general meth-

od described in Example 3(a), except that para
nitraniline is used as the initial starting material
for inter-action with the sodium  thiocyano
acetate.

(b) In accordance W1th the general procedure
described in Example 3(b), the carbamyl com-
pound of this example, the product of (@) supra,
is .converted into the N-alpha mercapto acetyl

para nitraniline having the formula

NO,

NE.G0.CHSH
(¢) Inaccordance with the procedure described
in Example 3(c), the mercapto compound, the
product of (&) supra, is converted into the N-

-alpha auro mercapto acetyl para nitraniline.

(d) Inaccordance with the procedure described

‘In Example 3(d), the mercapto compound of this

example, the product of (b) supra, is converted
into the comespondlng dlsulﬁde ha,vmg the

-formula

IlTH CO.CH:5—_J2

E:wmple 14

N-alpha. auro mercapto acetyl ortho anismine
havmg the formula ’

i :
. /NH. co. CHzSAu .

(a) The N-alpha carbamyl mercapto acetyl
ortho anisidine having: the formula

OCH; -

i )
NH.CO.CH2.8.CO.NH,

is prepared in accordance with the géneral meth-
od described in Example 3(¢) except that ortho
anisidine is used as the initial starting material

for .inter-action -with the sodium thiocyano

acetate. .
(d) In accordance with the general procedure

-described in Example -3(b), -the carbamyl com-

pound of this example,-the product of (a) supra,
is converted into the N-alpha mercapto acetyl
ortho anisidine having the formula

OCHs

i .
NH GO CHz SH

(¢) In accordance with the procedure descrlbed
in Example 3(c), the mercapto: compound, the
product of (b) supra, is converted into the N-
alpha auro mercapto aeetyl ortho anisidine.

(d) Inaccordance with the procedure described
in Example 3(d),the mercapto compound of this
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example: is converted-into the corresponding :di-
sulfide: having .the formula .

- - YH.co.cms— 2
‘By like'procedures, using the meta anisidine as
the initial starting material; there are obtained:
N-alpha ¢arbamyl mercapto acetyl meta anisi-
dine having the formula

S NELC0.CH28.CO.NE; ,

- N-alpha mercapto acetyl meta anidisine. .
N-alpha auro. mercapto acetyl meta anisidine
N-alpha,. di=thio-di-acetyl- bis meta anisidine.
By -following. the  procedure .hereinabove de-

scribed-for- the conversion-of the mercapto com-

pounds.into the auro mercaptides, the N-alpha

.mercapto acetyl:para anisidine is converted into

the N-alpha aurc mercapto acetyl para anisidine.

(i‘,Hx
0
|

Ilm.__,c 0.CH:z8.Au

__.{e), The N-alpha cupro mercapto acetyl
anisidine having the formulg

O—CH;0.CsHe NH.CO.CHzS.Cu

is prepared from the parent thiol, the product
of (b) supra, and cupric chloride in ethanol, in
accordance with the procedure of Example 3(e).
The product is a grayish green powder.

(/) The zinc mercaptide of N-alpha mercapto
ncetyl para-anisidine having-the formula

[p—CH30.CsHe. NH.CO.CH2.8—12Zn -

is prepared as follows: 0.01 mole (1.36 grams). of
zine chloride, ZnCls, is dissolved in 5 ce. of con-
centrated ammonia, and this solution is added
to a solution of 0.02 mole (3.94 grams) of the
parent thiol in.20.cc. of concenirated ammonia.
A white precipitate of the zinc mercaptide hav-
ing the above formula comes-down, and is filtered
with suction.on-the following day, washed well

ortho
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‘with water: and ethanol and dried in-vacuo over

phosphorus: pentoxide to produce a white powder.

. Erample 15

fNAalphs-auro-imercapto acetyl ortho phenet-
idine- having the formula -

IlIH.' C0.CHa8.Au

(a) The N-alpha. ,,carba_my'l mercapto acetyl
ortho phenetidine having the formula

- NH,00.CH.CONEy
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is: prepared. in: accordance : with: the - general
method described in Example. 3(a) except, that
ortho phenetidine .is ‘used as the initial- starting
material for.inter-action -with -the sodium:thio-
cyano.acetate: s

(b) In accordance with-the.general procedure
described in Example 3(b),.the carbamyl com-
pound of this example, the product of (a) supra,
is converted into. the N-<alpha: mercapto. acetyl
ortho phenetidine having the -formula: :

O C3Hs,
- 11111:00’.035.-511

- () Inacecordance with the procedure deseribed
in Example:3(c), the mercapto. compound, the
product of (b) supra, is converted into the
N-alpha guro mercapto acetyl ortho phenetidine.

(d) In accordance with the procedure de-
scribed in Example 3(d), the mercapto compound
of this example, the product of (b) supra, is
converted into the corresponding disulfide having
the formula - S

0C3Hs

| . . o
NE.CO.CHz8<ud2: :

By like procedures, using ‘meta phenetidine a
the -initial starting-inaterial,” there are-obtained

respectively - -
N-alpha carbamyl mercapto acetyl meta
phenetidine having the formula

OCHj

. Illﬁ.co.cm.-s.co.NHz :

N-alpha mercapto acetyl meta phenetidine.
_dN-alpha auro mercapto acetyl meta phenet-
idine. : N

N-alpha di-thio di-acetyl bis meta,. phenetidine.

In accordance with the procedure hereinabove
described for the conversion of the mercapto com-
pound into ‘the ‘gold mercaptide, the N-alphsa
mercapto acetyl para phenetidine is converted
into the N-alpha auro-mercapto acetyl para
phenetidine. : :

- Ezample 16 .

l}ITalpha, auro mercapto acetyl ortho chloro
aniline having the formula - -

Cl

!
NH.CO.CH:.8:Au

(@) The N-alpha carbamyl mercapto acetyl
ortho chloro aniline having the formula

A o
NH.CO.CH1.8.CO.NH;

is prepared in accordance with the gene
method described in Example 3(q) excegt tlf:t!,
ortho chloro aniline is used as the.initial starting
material for inter-action with:the sodium thiog-
cyano acetate.
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(b). In accordance with theé general procedure
described in Example 3(b); :the carbamyl com-
pound of this example, the product of (a) supra,
is converted into the N-alpha mercapto acetyl
ortho chloro aniline having the formula

—Cl1

NIH. CO.CH:.8H

(¢) In accordance with the procedure de-
scribed in Example 3(¢) the mercapto compound,
the product of - (b) supra, is converted into the
N-alpha auro mercapto ortho chloro aniline.

(d) In accordance with the procedure de-
seribed in Example 3(d) the mercapto compound
of this example, the produect of (b) supra, is
converted into the corresponding disulfide hav-
ing the formula '

Cl

llIH.CO.CH:.S— 2
By like procedures, using the para chloro an-
iline as the initial starting material, there are
obtained respectively
N-alpha carbamyl mercapto acetyl para chloro
aniline having the formula

Cl

1\'IH.C 0.CH;.8.C0.NH;

N-alpha, mercapto acetyl para chloro aniline

N-alpha auro mercapto acetyl para chloro
aniline

N-alpha di-thio di-acetyl bis para chloro an-
iline.

In accordance with the procedure hereinabove
described for the conversion of the mercapto
compound into the corresponding gold mercap-
tide, the N-alpha mercapto acetyl meta chloro
aniline is converted into the N-alpha auro mer-
capto meta chloro aniline having the formula

Cl

IlIH.CO.CHz.S.Au
The N-alpha mercapto acetyl meta chloro

aniline is prepared from the N-alpha carbamyl
mercapto meta chloro aniline in accordance
with the procedures hereinabove described. The
N-alpha mercapto acetyl meta chloro aniline is
converted to the corresponding disulfide in ac-
cordance with the procedures hereinabove de-
scribed.

Example 17
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Bis, N,N’ alpha auro mercapto acetyl benzidine _

having the formula

Au.S.CH.C o.NH-@—@-NH. CO.CH:.8.Au

(@) The N,N’ alpha carbamyl mercapto acetyl
benzidine having the formula

70
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is prepared in accordance with the geéneral
method described in Example 3(a) except that
benzidine is used as the initial starting material
for inter-action with the sodium . thiocyano
acetate.

(b) In accordance with the general procedure
described in Example 3(b), the dicarbamyl
compound of this example, the product of (a)
supra, is converted into the N,N’ alpha mercapto
acebyl benzidine having the formula,.

HS.CH:.C O.NH—@@—NH. CO.CH:SH

(¢) In accordance with the procedure de-
scribed in Example 3(c), the di mercapto com-
pound, the product of (b) supra, is converted
into the N,N’ alpha auro mercapto acetyl ben-
zidine.

Example 18

N,N’ - bis - [alpha - auro ~ mercapto - acetyl-]
meta phenylene diamine having the formula

NH.CO.CH3z.8.Au

!
NH.CO.CH3.8.Au

(@) The N,N’-bis-[alpha carbamyl mercapto
acetyll meta phenylene diamine having the
formula

NH.CO0.CH:8.CO.NH,

|
NH.CO0.CH:8.C0.NH;

is prepared in accordance with the general meth-
od described in Example 3(a¢) except that meta
phenylene diamine is used as the initial starting
material for inter-action with the sodium thi-
ocyano acetate,

(d) In accordance with the general procedure
described in Example 3(b) the carbamyl com-
pound of this example, the product of (a) supra,
is converted info the NN’ bis-[alpha mercapto
acetyllphenylene diamine having the formula

NH.CO.CH,.8H

Ier.CO.CHg.SH

(¢) In accordance with the procedure de-
scribed in Example 3(¢), the mercapto compound,
the product of (b) supra, is converted into the
N,N’ bis-[alpha auro mercapto acetyll meta
phenylene diamine.

I claim:

1. Compounds of the group having the type
formula:

Y.CsH4.CsH1.NR.CO.CH2.8.X

wherein X is a member of the group consisting of
one equivalent of a monovalent and polyvalent
heavy metals, Y is a member of the group consist-
ing of hydrogen and —NR.CO.CH:S.X in which
X is defined above, and R is a member of the
group consisting of hydrogen, lower alkyl and
phenyl lower alkyl.

2. N-alpha, auro-mercapto acetyl ortho-amino
biphenyl.

H:N.C0.5.CH:.C O.NE—Q—Q—NH.CO.CH:.S.C 0.NH,



benzidine‘.
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- 3. N-alpha-auro-mercapto acetyl- N methyl Number
ortho-amino biphenyl.
4. N-alpha-auro-mercapto acetyl N -benzyl 2,384,811
para amino biphenyl.
5. Bis NN’ alpha argentc mercapio acetyl 5 2,431,910
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